Ethanol inhibits intra- and extracellular Ca(2+)-dependent contraction of rat aorta by different mechanisms.
The mechanism of the inhibitory action of ethanol on vasoconstriction was studied by examining ethanol effects on vascular responses to different vasoconstrictive stimulants using isolated rat aorta. Ethanol pretreatment of aortic strips at 200 and 400 mM significantly inhibited contractile responses to KCl and 5-hydroxytryptamine in the standard medium. This inhibitory effect on vasoconstriction was observed whether or not the endothelium was present. Pretreatment with ethanol (400 mM) caused significant decrease of 45Ca2+ uptake induced by KCl when compared to the control. This pretreatment also significantly inhibited the contractile response to 5-hydroxytryptamine in the medium without Ca2+, decreased 5-hydroxytryptamine-stimulated inositol monophosphate accumulation, and significantly inhibited a transient contraction induced by 20 mM caffeine. Ethanol (400 mM) inhibited phorbol 12, 13-dibutyrate (PDBu)-induced contraction when Ca2+ was present in medium, but not when it was absent. These results suggest that ethanol acts on different sites of the signal transduction pathway of rat aortic smooth muscle, causing inhibition of transmembraneous Ca2+ influx through voltage-dependent Ca2+ channels, phosphoinositide hydrolysis and Ca(2+)-induced Ca2+ release. However, the cytoskeletal contractile apparatus may remain intact after ethanol treatment.